Food and water intake and the excretion of urine and faecal pellets during the day (0500-2100) and at night (2100-0500) were observed in Afghan pikas, rats and gulneapigs fed appropriate diets. Urine composition was observed in these species after they had been fed the pika diet for 4 weeks. Rats ate more at night than did pikas or gulneapigs. The pikas excreted numerous small, hard faeces and soft faeces, the latter being relngested. On the pika diet all species gained about 10% in bodyweight. Food consumption was similar to that shown by each species on its own diet. All animals fed the pika diet excreted alkaline urine. Chloride concentration in pika urine was similar to that of the rat and was significantly higher than that of the guineapig. The ratio of sodium to potassium in pika urine was 2·8 and 1·7 fold that of the rat and guineapig respectively. Osmolality of pika urine was slightly higher than that of the rat, and was 3·8 fold that of the guineapig.
Summary
Food and water intake and the excretion of urine and faecal pellets during the day (0500-2100) and at night (2100-0500) were observed in Afghan pikas, rats and gulneapigs fed appropriate diets. Urine composition was observed in these species after they had been fed the pika diet for 4 weeks. Rats ate more at night than did pikas or gulneapigs. The pikas excreted numerous small, hard faeces and soft faeces, the latter being relngested. On the pika diet all species gained about 10% in bodyweight. Food consumption was similar to that shown by each species on its own diet. All animals fed the pika diet excreted alkaline urine. Chloride concentration in pika urine was similar to that of the rat and was significantly higher than that of the guineapig. The ratio of sodium to potassium in pika urine was 2·8 and 1·7 fold that of the rat and guineapig respectively. Osmolality of pika urine was slightly higher than that of the rat, and was 3·8 fold that of the guineapig.
The Afghan pika (Ochotona rufescens rufescens), a lagomorph, has been introduced as a laboratory animal. Studies on embryonic development (Balas & Puget, 1974) , growth (Puget & Gouarderes, 1974a) , organ weights (Puget & Gouarderes, 1974b) , histology and morphology of the alimentary canal (Pavaux & Puget, 1972; Puget, 1972) and absorption of amino acids (Puget, Constans, Gouarderes, Clerc & Vergnes, 1973 ) have been published. However, feeding, drinking and excretion have not yet been reported.
The present paper reports water and food ingestion and excretion of urine and faeces during the day and night in pikas, rats and guineapigs, each receiving a diet formulated for the respective species, and also compares their urine composition when fed on the pika diet. Male Hartley strain albino guineapigs of 4 months of age were purchased from Funabashi Farm (Chiba, Japan) and were fed a pelleted diet (GB-I) for guinea pigs prepared at Funabashi Farm. Male Sprague-Dawley (CD) rats of 4 months old, were purchased from Charles River Japan (Kanagawa, Japan) and were fed pelleted diet (NM -1; Oriental Yeast Industry Company, Tokyo, Japan). Electrolytes and osmolality in the diets for Afghan pika, rat and guineapig are shown in Table I .
Materials and methods Animals
All animals were housed in aluminium cages with stainless-steel mesh Iloor (26 x 40 x 22 em) in an air-conditioned room, ventilated with 16 air changes per hour, temperature-controlled (21 ± I°C) and with a 16 h light:8 h dark lighting schedule, lights on 0500. They were allowed food and water ad libitum. Table I . Electrolytes and osmolality in the diets fed to pikas, rats and gulneaplgs For determination of electrolytes and osmolality the diets were each weighed and homogenized in 10 volumes of distilled water using a high-speed homogenizer and centrifuged for 10 min at 3000 rev/min. The supernatant was removed for assay. 
Observations
All animals were fed the diet appropriate to their species for 3 weeks, and then their food and water intake and the excretion of faecal pellets and urine was observed for 3 days. The faeces and urine were collected at 3 h intervals during the daytime (0500-2100) and at 0500 h next morning to determine nighttime excretion. Then all animals were given the pika diet for 4 weeks. Urine collection was carried out using metabolism cages (Natsume, Tokyo, Japan).
Analysis of urine
Potassium and sodium in urine were measured with a flame photometer, chloride with a chloride meter, and osmolality with an osmometer. Glucose, protein, ketones, pH and bilirubin in urine were measured semiquantitatively with a urinalyzer using either of 2 diagnostic reagents (Boehringer Mannheim GmbH, Mannheim, FRG, or Ames Co., Miles Laboratories Inc., Elkhart, USA).
Results Table 2 shows the bodyweight, food and water intake, urine volume and the number and weight of faecal pellets.
In pikas and guineapigs bodyweights were similar at 0500 and 2100. Rats were about 3% heavier in the morning (0500). Average food intake of the pika, rat and guineapig per hour during the day was 0·64, 0·38 and I· 15 g, respectively . Average food intake of the pika, rat and guineapig per hour at night was 1·6, 6·5 and 1·4 fold higher than in daytime. The daily food intake expressed as % bodyweight was 7·6, 6·6 and 4·9% in the pika, rat and guineapig respectively.
Average water intake of the pika, rat and guineapig per hour in daytime was 0·86, 0·31 and 2·0 ml respectively. The corresponding values at night were 1·8, II· 6 and 2·9 fold higher than those in daytime. Water intake per day expressed as % bodyweight was 10·7, Matsuzawa, Nakata & Tsushima 8·6 and 12· I%, and ratio of water intake to food intake per day was 1·4, 1·3 and 2·5 in the pika, rat and guineapig respectively.
The pikas excreted both hard and soft faeces with virtually complete consumption of the soft type. The hard faeces of the pika were 2-4 mm in diameter, 17-19 mg in weight, and greenish-ochre in colour. 40-70 of these hard faecal pellets were excreted at one time, the number per day being 8·6 times that of the rat and 4·2 times that of the guineapig. The soft type of faeces was similar to that of the rabbit. All pikas reingested soft faeces but did not eat hard ones. Some guineapigs reingested fresh faeces. Weight of faeces excreted per hour at night by pikas, rats and guineapigs was 2·0, 3·4 and 1·3 fold that in daytime respectively. Faecal weight per day was 4·1, 3·6 and 3·2% body weight of the pika, rat and guineapig respectively.
Urine volume per hour at night in the pika, rat and guineapig was 1·5,5·0 and 2·1 times that in daytime. Ratio of urine volume to bodyweight in the pika was smaller than that of rat and guineapig. Urine volume was highest in the guineapig. Urine colour of all the pikas and some guinea pigs was chrome-yellow or yellow-ochre as in the rabbit. Table 3 shows bodyweight, food consumption, electrolytes and osmolality of urine in males given the pika diet for 4 weeks, when pikas, rats and guineapigs increased in weight by 24, 40 and 66 g respectively, that is about 10% in all species. The weight of food consumed was the same as with the animals' own diets.
In rats fed the pika diet, urine volume increased significantly (P < 0·05). Rats and guineapigs fed the pika diet had a sodium concentration in urine significantly lower than that of the pika, while potassium concentrations in rat urine were higher than in pika urine and were lowest in the guineapig. The ratio of sodium to potassium in pika urine was 2·8 Table 2 . Bodyweight, food and water intake, number and weight of faecal pellets and urine volume (mean ± se) in male pikas, rats and guineapigs fed the diet formulated for that species
Bodyweight (g) 243 ± 6t 243 ± 7:j: 401 ± 9 386 ± 9 648 ± 12 651 ± 13 Food intake (g) 10·3 ± 1·1 8·2 ± 0·6 6·0 ± 0·7
19·8 ± 0·5· 18·4 ± 1·4 13·3 ± 1·5· Water intake (ml)
• Significantly different from the values per hour in daytime, P < 0·05, Student's t test.
tAt 0500. tAt 2100. times that of the rat and }·7 times that of the guineapig. The chloride concentration in the urine of pikas was similar to that of rats and was significantly higher than that of guineapigs. Fig. 1 shows pH, protein, glucose, ketones and bilirubin values for the urine of pikas, rats and guineapigs which were fed the pika diet for 4 weeks. Pika urine was alkaline and similar in pH to that of rats and guineapigs on the same diet. Glucose and ketones were not detected. On the pika diet, pikas excreted more protein in urine than guineapigs. Some pikas excreted bilirubin.
Pika (n = 9)
Rat (n = 9) Guineapig (n = 10) • Rate = each number/total number. Fig. 1 . pH, prole!n, glucose, kelones and bnlrubln In urine of pikas, rats and gulneaplgs given Ibe pika dlel for 4 weeks Discussion Water and food intake per hour were only slightly increased at night in pikas and guinea pigs, but were greatly increased in rats, reflecting their nocturnal activity. The pikas excreted hard and soft faeces and reingested soft faeces: such coprophagy is practiced by most rodents and lagomorphs. However, the colour and form of the hard faeces in pikas were markedly different from those of rabbits, the common laboratory lagomorph. The difference in size, weight and colour of the faeces in pikas, rats and guinea pigs may be related to the function and structure of alimentary canals (Pavaux & Puget, 1972; Puget & Voisin, 1973) .
